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Hyperkalaemic complete heart block
A report of 2 unique cases and a review of the literature
J. Z. PRZYBOJEWSKI, C. J. KNOTT-CRAIG
Summary
Two White male patients with temporary complete
heart block (CHB) secondary to hyperkalaemia are
·presented. One, a 40-year-old man, developed CHB
with ensuing shock within the first 24 hours of
repeat aortic valve replacement for a paraprosthetic
leak caused by previous endocarditis. This patient
experienced iatrogenic hyperkalaemia. The second
was an 81-year-old ·man who had chronic renal
failure and presented with Stokes-Adams attacks.
This patient was initially thought to have degenera-
tive CHB and nearly underwent inadvertent per-
manent pacemaker insertion. Both patients were
initially treated with emergency temporary cardiac
pacing with subsequent successful management.
Temporary CHB secondary to hyperkalaemia.
from whatever cause, has very rarely been docu-
mented in the literature. A review of this potentially
lethal complication is undertaken and the signifr-
cance of unifascicular and bifascicular conduction
block as a consequence of hyperkalaemia is
discussed.
S Afr Med J 1983; 13: 413-420.
An elevated serum potassium level has been traditionally
accepted as life-threatening. The recognition of hyperkalaemia
on the ECG is therefore of the utmost importance, since thera-
peutic measures may well have to be applied while awaiting the
results of serum potassium estimation.
The classic electrocardiographic changes resulting from
increasing hyperkalaemia have been well documented. Perhaps
the earliest clue is the appearance of peaked, 'tent-shaped' and
narrow-based T waves.1 This is usually succeeded by P-wave
flattening and widening, as well as PR-interval lengthening.
ST-segment depression and occasionally elevation may occur.
With a further rise in serum potassium levels the P waves disap-
pear and the R-wave height decreases progressively. Widening
of the QRS complex (intraventricular block) then occurs and is
usually followed by ventricular tachycardia, fibrillation and
eventual ventricular standstill.
Less well-recognized electrocardiographic manifestations of
hyperkalaemia have been reported less frequently, but abnormal
left axis deviation,2 right axis shift,2 pseudo-myocardial infarc-
tion gattern3-S and bifascicular blocks (in varying combina-
tions) .6-9 have been known to occur.
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Complete heart block (CHB) appears to be the most unusual
complication of severe hyperkalaemil- 12 (Table I).
A total of 3 cases of temporary hyperkalaemic CHB have been
reported to date, excluding the 2 cases now documented.9-11
Bashour er al. 'S9 patient (Table I) died suddenly as a direct result
'of the conduction defect. The case of CHB documented by
Bharati er al. 12 was considered to be due to systemic lupus
erythematosus as the CHB was still present after normalization
of the hyperkalaemia. It is interesting to note that CHB can be
uniformly produced with increasing potassium infusion in
experimental animals, as opposed to its rare occurrence in spon-
taneous clinical hyperkalaemia. This peculiarity may be due to
the effect of acid-base balance disturbance, as well as abnor-
mality of other serum electrolytes in the clinical setting. Fur-
thermore, the rapidity of serum potassium elevation appears to
be crucial in determining the manifestation on the ECG; the
more rapid the rate of rise the more likely the appearance of
high-degree atrioventricular block and CHB.
The 2 patients to be described both developed indisputable
CHB which was directly related to the onset ofsignificant hyper-
kalaemia. Both received emergency treatment, including tem-
porary cardiac pacing, and the CHB disappeared with the resto-
ration of the serum potassium level to normal.
Case reports
Case 1
The patient was an 81-year-old retired White farmer who had
undergone a prostatectomy I year previously. At the same time
intravenous pyelography had been performed which demon-
strated bilateral decreased renal function. At that stage investiga-
tion showed the serum potassium level to be 5,0 mmol/l (normal
3,5 -5,3 mmol/l), serum sodium 137 mmol/l (normal 136 - 145
mmol/I), serum chloride 106 mmol/l (normal 100 - 106 mmol/l),
and blood urea 22,5 mmol/I (normal 3,3 - 6,5 mmol/I). A
diagnosis of chronic renal failure, hypertension, ischaemic heart
disease and diffuse obstructive pulmonary disease was made and
the patient was treated conservatively. A resting ECG at this
stage (September 1980) showed sinus rhythm at 79/min, a mean
QRS axis of-860 , left anterior hemiblock (LAHB)~aPR interval
of 0,17 second, a QTc of 0,45 second, complete right bundle-
branch block (RBBB) and a probable old transmural inferior
myocardial infarction (Fig. la). He was subsequently followed
up in the medical outpatient department at Tygerberg Hospital
and was essentially asymptomatic. More specifically there was
no history ofdyspnoea, angina, palpitations, dizziness or oedema.
On the morning of8 January 1982 his general practitioner was
called to his home because of a history of sudden onset of loss of
consciousness associated with profuse sweating. He had appa-
rently stood up from sitting at table, become dizzy and lost
consciousness. When examined at home his radial pulse was
noted to be regular but very slow at 32/min. Because of this
finding he was immediately given atropine 0,6 mg intravenously
which, according to the general practitioner's referral note,
caused the pulse rate to rise to 80/min.
The patient was immediately transferred to the Intensive
Coronary Care Unit (ICCU) at Tygerberg Hospital, some 2
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hours after his syncopal episode. On admission he was apyrexial,
somewhat pale and slighly confused. The radial pulse was regu-
lar at 22/min and all peripheral pulses were normal. His blood
pressure was 100/60 mmHg; there was no clinical cardiomegaly
or any evidence ofcardiac failure. Features ofmoderately severe
chronic obstructive lung disease were noted. No lateralizing
signs could be found on examination of the central nervous
system. Side-room investigations demonstrated a haemoglobin
value of 10 g/dl, a white blood cell count of 7,3 x 109/1 and a
slightly elevated ESR of 35 mm/1st h (Westergren). There was
also 2+ proteinuria and haematuria.
A resting ECG (Fig. 1b) revealed CHB with an idioventricular
rate of approximately 20/min probably arising from the left
ventricle. The mean QRS axis was -860 and there was~evidence
of a possible previous transmural inferior myocardial infarction.
At this stage the clinical presentation was assessed' as third-
degree heart block (probably secondary to degenerative conduc-
tion disease) giving rise to a single Stokes-Adams attack in a
patient in chronic renal failure. An isoprenaline infusion was
immediately set up and a temporary right ventricular cardiac
pacemaker bipolar electrode was inserted percutaneously via the
left subclavian vein and connected to a demand pacemaker set at
a rate of 70/min. Provisional plans were made to insert a per-
manent cardiac pacemaker as it was considered that the patient's
Stokes-Adams attack was due to irreversible CHB.
Serum electrolytes were estimated at once. The serum potas-
sium result was quite startling in that it was markedly elevated at
8,3 mmol/l, the serum sodium and chloride levels being within
normal limits. The serum potassium estimation was repeated
and treatment begun in the meantime with intravenous
insulin/50% dextrose, sodium bicarbonate 4,2% and calcium
gluconate. In addition, the cation exchange resin Kayexalate
(sodium polystyrene sulphonate) in a dose of 15 g 6-hourly was
administered. The second serum sample again had a potassium
level of 8,3 mmol/1. The blood urea level was elevated to 27,6
mmol/l and the serum creatinine level to 681 J.Lmol/l (normal
60 - 120 J.Lmol/l). The ionized calcium level was low at 1,86
mmol/l (normal 2,1 - 2,6 mmol/l) and the inorganic phosphate
level high at 1,73 mmol/l (normal 0,8 - 1,4 mmol/l) in keeping
with his chronic renal disease.
A chest radiograph showed left ventricular enlargement, some
pulmonary congestion and a right-sided pleural effusion.
The patient was carefully monitored with the temporary
pacemaker functioning and there was significant improvement
in blood pressure, peripheral perfusion and mental state. Within
24 hours the serum potassium level had fallen to 5,4 mmol/1. The
temporary demand-mode pacemaker would be intermittently
inhibited by the patient's own heartbeat at 60 - 70/min. A repeat
ECG on 9 January 1982, with the temporary pacemaker
switched off, showed sinus rhythm of 68/min, PR interval 0,17
second, mean QRS axis -880 , QTc 0,47 second, complete RBBB,
LAHB, numerous unifocal supraventricular ectopic beats and an
old transmural inferior myocardial infarction (Fig. lc). The
pacemaker (Fig. Id) was left on at a rate of60/min over the next 4
days, during which time the patient continued to take oral
Kayexalate. Numerous serum potassium estimations were within
the normal range, apart from a level of3,O mmol/lon 13 January
1982. Kayexalate was discontinued and betaine HCl begun
orally until the level rose to normal within 2 days, when it was
stopped.
The ternporary pacemaker was removed on 18 January after 11
days, and the patient transferred to the medical wards in sinus
rhythm, with the serum potassium level at 4,3 mmol/1. Sonar
examination demonstrated small kidneys in the absence of
hydronephrosis. The patient was discharged on the following
day on aluminium hydroxide, calcium and a small dose of
Kayexalate. A resting ECG on discharge (Fig. 2a) revealed sinus
rhythm of79/min, a PR interval of0,16 second, a mean QRS axis
of -790 , a QTc of 0,44 second, LAHB and complete RBBB.
On 29 January 1982, 11 days after discharge, he was again
referred by his general practitioner because of the onset ofsevere
ankle oedema and orthopnoea. He was given intravenous furo-
semide with little response. Digoxin was withheld in view of the
o
co
o
<Cl
...
o
<Cl
...
a: 0
(J);:
o
<Cl
...
N
Gl
en
III
o
iD
;;;
E
11
::;;
iD
;;;
E
~
II
u.
11. 0 a: 01 i«~ (J)t-. ~
'"~
C.
l'
M
rzi
mea~ m E
« m 0
....I+a:z
o
~
.....
o
t-.
.....
o
~
...
a: 01
(J)t-.
o
.n
m'iii~ m E
« m 0
....Icolla:Z
...
co
=
a:",
(J)<Cl
o
co
o
co
.....
Gl
- Co
.>< 0
l.l l.l
o c:
.r:. >.(J) ..
M
rzi
o
o
.....
c:
~
o
c:
.><
c:
::J
;::
c:
~
o
c:
.><
c:
::J
o
N
.....
11.
«
't:l
c:
llIo
Gle
llI-E~
.r:. III
Oa:
.><
l.l
o
.r:.(J)
o
co
...
c:
~
o
c:
.><
c:
::J
't:l
Gl
o
11.
M
M
<ii
Q;
...
::l
o
.r:.
en
III
m
(J)-
0:: enO.s
E
.c <ll
>.ni
.c ...
0::
0:: a;-
, Eo..~
>u
I ::l
ctl"
... C
- 0E ()
Cl)
<5
.c
::l
«
(J) ~
0:: Cl)
o.s
(J)-
0:: Cl)
o.s
<ll X
Cl<ll
«(J)
>u
, ::l
ctl"
... CC 0-
- ()
Cl)
:in
o
c
Cl
<tl
:0
<ll
E
o
ctl ()
c-__ ::l
U. 0
CD
E I
0 0_ Cl
c a. c
-- E -;:
ctl >- ::l~CI)"
...:
CD
I
o
'0
C
<ll
E
<ti
~
(J)
~
z
w
i=
«
Cl.
'"z CD
I
m (,)
::r: Cl
o c
o -§
~ 0
w
«
....I
«
~
a:
w
Cl.
>
::r:
W
....I CD
m I~ (,)
~
o
ID
.0
(9
(,)
UJ
aSA MEDICAL JOURNAL VOLUME 63 12 MARCH 1983 415
30/9/80
1I
d 10/1/82 TEMFORARY PACEMAKER
Fig. 1. a - standard 12-lead ECG showing LAHB and complete RBBB; b - standard lead III showing CHB and atrial activity (P
waves); c - LAHB and complete RBBB again evident; d - regular right ventricular paced rhythm.
chronic renal failure and recent history of CHB. The patient was
again admitted to the medical ward at which time a resting ECG
(Fig. 2b) showed atrial fibrillation with a ventricular response of
loo/min, mean QRS axis -800, LAHB and complete RBBB; this
was the first time that atrial fibrillation had ever been noted. The
serum potassium level was normal at 5,1 mmol/l as were serum
sodium and chloride, but the blood urea was still elevated at 26,6
mmol/l. He was given more diuretic therapy with satisfactory
effect and discharged after a short stay.
The patient was last seen on 17 March 1982 at which time he
was relatively asymptomatic, normotensive and not in cardiac
failure. His serum potassium value was normal. A repeat ECG
(Fig 2c) showed atrial fibrillation with a rapid ventricular
response of 100/min, a QRS axis of -780, a QTc interval of0,55
second, LAHB and complete RBBB.
ease 2
The patient was a 40-year-old White man who had had a
Starr-Edwards aortic valve prosthesis inserted in 1971 for luetic
aortic insufficiency. He was asymptomatic until 1980 when he
was admitted with infective endocarditis successfully treated
with penicillin and streptomycin. He was discharged on war-
farin. Some 3 months before his latest admission he noted the
onset of cough, sweating, palpitations, increasing dyspnoea on
exertion, orthopnoea and paroxysmal cardiac dyspnoea. He was
then admitted to Paarl Hospital on 16 February 1982 in mode-
rately severe congestive cardiac failure. At that time he was
thought to have an aortic paraprosthetic leak as well as possible
mitral stenosis and insufficiency. Infective endocarditis was
excluded and he was treated with digoxin and diuretics, as well as
verapamil for supraventricular tachycardia.
The patient was admitted to Tygerberg Hospital on 27 Feb-
ruary 1982, with a regular radial pulse of 9O/min and 5 - 8
ventricular extrasystoles per minute. The blood pressure was
130/60 mmHg. All peripheral pulses were present and the jugu-
lar venous pressure was elevated at 6 cm H20. Significant biven-
tricular cardiomegaly was noted as well as moderately severe
biventricular cardiac failure. Auscultation confirmed the
presence of a paraprosthetic leak of the prosthesis with well-
heard opening and closing clicks. A loud Austin-Flint murmur
was audible over the mitral area. A chest radiograph showed left
ventricular enlargement, interstitial pulmonary oedema and a
moderate right-sided pleural effusion. The resting ECG (Fig.
3a) revealed sinus tachycardia of llO/min, a PR interval of 0,16
second, a mean QRS axis of+ 100, and left ventricular and left
atrial hypertrophy. The serum sodium level was 133 mmol/I,
potassium 5,1 mmol/I and chlo~ide 106 mmol/l. Other routine
laboratory investigations were all within normal limits. An M-
mode echocardiogram showed a normal mitral valve with
enlargement of the left atrium and ventricle with moderately
good function. No obvious vegetations could be seen.
On 1 March 1982 the patient was subjected to cardiac surgery.
This demonstrated a paraprosthetic leak which extended through
some 50% of the circumference of the Starr-Edwards aortic
prosthetic ring. A No. 25 Bjork-Shiley aortic prosthesis was
inserted. The mitral valve was found to be free of disease and the
operation was completed without complication. On returning
from theatre the serum electrolyte values were as follows: sodium
137 mmol/I, potassium 4,2 mmol/I, chloride 109 mmol/l. Over
the following 12 hours these values remained much the same,
with only the serum potassium creeping up to 5,6 mmol/l.
During this period the patient was infused with blood (100 ml/h)
and a 'cocktail solution' (20 tnlIh), the latter containing insulin,
dextrose, magnesium, calcium and 40 mmol potassium chloride
in a litre of Maintelyte - a standard solution for postoperative
open-heart patients. During this period the ECG showed sinus
tachycardia 115/min, PR interval 0,08 second, mean QRS axis
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19/1/82 S I NUS RHYTHM
a I1 III AVR AVL AVF VI V2 V3 V4 vs V6
b 29/1/82 ATRIAL F IBRILLAT ION
11
c 17/3/82 ATRIAL FIBRILLATION
Fig. 2. a - LAHB and complete RBBB; b - standard lead 11 showing atrial fibrillation with rapid ventricular response; c
-standard lead 11 showing atrial fibrillation with slower ventricular response.
a 27/2/82 NORMAL CONDUCT ION
V6VSV4AVRIII11
b 1/3/82 LBBB
c 2/3/82 CHB
V4 V3
Fig. 3. a - standard 12-lead ECG showing left ventricular and left atrial hypertrophy; b - complete LBBB visualized for the first
time; c - leads V2, V3, V4 showing CHB with idioventricular rate of 38/min.
+ 50 and complete left bundle-branch block (LBBB) (Fig. 3b). The
LBBB was noted for the fIrst time and considered to be related to
the aortic valve surgery. Numerous unifocal ventricular extra-
systoles were also noted, for which lignocaine was administered.
The patient was extubated the following morning and digoxin
and bumetanide KO were recommenced. His urine output had
decreased quite markedly and although blood gas values were
normal, the serum potassium level was now 7,5 mmolll. Despite
intravenous boluses ofsoluble insulin and 50% dextrose as well as
calcium gluconate and 4,2% sodium bicarbonate, the potassium
level rose to 8,4 mmolll over the next 3 hours. Very soon after-
wards the patient collapsed, with a blood pressure of 80/50
mmHg, a pulse rate of 38/min, total hean block and central
venous pressure of25 cm H20. The ECG (Fig. 3c) revealed CHB
with an idioventricular rate of 38/min (arising from the right
ventricle), a QTc of 0,38 second and a mean QRS axis of -150.
The temporary demand pacemaker which had been connected to
the epicardial pacing electrodes (inserted prophylactically at the
time of surgery) set at 6O/min was switched on but failed to
'capture'. This was corrected by increasing the output with
subsequent successful 'capture' taking place at a rate of 80/min.
An infusion of dobutamine HCl was commenced at 7,5
~g/kg/min and a 40 mg bolus of furosemide was administered.
The frequent multifocal ventricular premature beats were sub-
sequently treated successfully with a lignocaine bolus and infu-
sion at 1 mg/kg/h. With the temporary cardiac pacing the
patient's condition improved quite dramatically. The serum
potassium level was again elevated at 7,6 mmolll and the patient
was given further insulin!dextrose and calcium gluconate intra-
venously. Within 3 hours the serum potassium level dropped to
5,6 mm01l1 and a repeat ECG (Fig 4a), with the temporary
pacemaker switched off, showed a sinus rhythm of 9O/min, a PR
interval of 0,15 second, a mean QRS axis of -140, a QTc of 0,42
second, left ventricular hypertrophy and anterolateral T -wave
inversion. It is important to note that complete LBBB was no
longer present.
On the following day, 3 March, serum potassium levels ranged
between 4,5 and 5,0 mmolll. A resting ECG (Fig. 4b) now
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showed sinus rhythm of 72/min, PR interval 0,13 second, mean
QRS axis 00, and some anteroseptal subepicardial damage and
left ventricular hypertrophy with strain. The patienr continued
to make a good recovery until 5 March, when the sudden onset of
rapid atrial fIbrillation was noted. He was then given intravenous
verapamil with resulting sinus tachycardia which did not
respond to intravenous propranolol. Digoxin was discontinued
as the possibility of toxicity was considered. However, the serum
digoxin level was estimated to be 0,5 ng/dl (below the therapeu-
tic level, which is 1- 2 ng/dl) and the serum potassium level was
4,5 mm01ll. The dosage was adjusted and quinidine was added
until sinus rhythm was re-established on 7 March. An ECG now
showed sinus rhythm at 1DO/min, PR interval 0, 14 second, mean
QRS axis -200 and left ventricular hypertrophy with strain
pattern (Fig. 4c). Quinidine gluconate was continued, as was the
digoxin. The patient was discharged on 12 March 1982 with a
normal serum potassium level.
Discussion
Basic electropathophysiology
The normal serum potassium value is in the range of 3,5 - 5,3
mm01l1 and is fInely regulated by the body provided there is no
significant renal disease. The effect of raising the extracellular
potassium is to lower the resting membrane potential and
shorten the action potential duration in all cardiac tissue. 13 A
reduction of upstroke velocity follows the former and gives rise
to decreased conduction between adjacent cardiac cells. Thus, in
the presence of moderate hyperkalaemia (6 -7 mm01l1) both the
PR and the QT intervals shorten, with Classic 'tented' T waves.
With increasing hyperkalaemia (8 - 9 mm01l1) progressive
depression of conduction ensues. Usually the atrial myocardial
cells are most sensitive to hyperkalaemia, followed by the ven-
tricular myocardium and conduction fIbres of the sino-atrial
node and the bundle of His. Since the atrial muscle is particularly
sensitive the P waves become less prominent and the PR interval
lengthens. This is then followed by disappearance ofthe P waves,
a 2/3/82 SINUS RHYTHM
1I III AVR AVL AVF Vl V2 V3 V4 VS V6
b 3/3/82
I,,':·:""·'··J'III"""""'_
c 7/3/82
S INUS RHYTHM
SINUS RHYTHM
Fig.4. a - standard 12-lead ECG showing left ventricular hypertrophy with 'strain', complete LBBB no longer evident; b
-anteroseptal SUbepicardial damage with left ventricular hypertrophy and 'strain' pattern; c - 12-lead ECG on discharge
showing normal conduction.
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with subsequent 'sinoventricular' conduction, although conduc-
tion within the atria can be detected by intracardiac electro-
cardiography.
Fisch 13 states that a true RBBB or, less frequently, LBBB,
does not occur. He claims that as there is an extensive uniform
inhibition of the intraventricular conduction system pseudo-
RBBB and pseudo-LBBB patterns are encountered. In the
former the initial phase of the QRS is also' prolonged, and in the
latter the terminal QRS width is increased. However, there is
indisputable evidence that true RBBB and LBBB (as well as left
anterior and left posterior heniiblock) do occur secondary to
hyperkalaemia (see below).
When the serum potassium level rises further (9 - 10 mmol/l)
QRS widening and QT-interval prolongation ensue, together
with depression ofsino-atrial, atrioventricular and intraventricu-
lar conduction inducing the appearance of escape beats and
rhythms. 14 Thus, slow idioventricular rhythm occurs in the
presence of CHB. Progressive increase in the serum potassium
level (> 10 mm01l1) gives rise to ventricular fibrillation or ven-
tricular asystole.
It is imponant to note that the rate of serum potassium rise
(i.e. the rate ofexogenous administration in iatrogenic cases, case
2) determines the form of arrhythmia and conduction abnorma-
lity;15 rapid elevation gives rise to bradycardia and diminished
myocardial contractility and is often accompanied by ventricular
fibrillation; gradual elevation causes mainly conduction slowing
with terminal asystole. Furthermore, the electrocardiographic
fearures ofhyperkalaemia can be lessened or even normalized by
raising the serum calcium and sodium concentrations and vice
versa. 16
Fisch et al. 17 demonstrated in dogs that the classic concept of
absolute regularity of the ventricular activity might not be a
prerequisite for the diagnosis of CHB in hyperkalaemia. They
also showed that hyperkalaemia often produces CHB when P
waves are still in evidence on the ECG. This latter fearure was
well demonstrated in our case 2.
Clinical setting
Perhaps the most common cause of hyperkalaemic CHB is
renal failure. This fact was highlighted by the clinical presenta-
{ion of case 1, as well as the patients documented by Bashour et
al. 9Approximately 70% ofpatients presenting with unifascicular
or bifascicular block secondary to a raised serum potassium level
had underlying renal failure.
Iatrogenic hyperkalaemia causing acute temporary CHB after
cardiac surgery is well demonstrated by our case 2, in which the
patient had been oliguric over a period of about 12 hours, and
despite these factors continued to receive potassium-enriched
infusions. Williams et al. IS noted that 17 out of 150 adult patients
developed hyperkalaemia after cardiac surgery (16 within 24
hours of operation) in which cardiopulmonary bypass had been
utilized. Some of these patients had decreased urine output for
varying reasons, as well as acidosis at the time of the hyperka-
laemia. These authors also suggested that multiple blood trans-
fusions, haemolysis, extravascular collections of blood, and
inadvenent potassium supplementation were all impottant con-
tributory factors.
Grenadier et al. II reported the case of a 74-year-old woman
who had several episodes of syncope 1 week before presenting
with circulatory shock, CHB and hyperkalaemia (Table I). This
was thought to be due to acute thyrotoxicosis secondary to a toxic
thyroid adenoma. On admission severe metabolic acidosis was
present, and this was accepted as the cause ofthe life-threatening
hyperkalaemia although the responsibility of digoxin for the
CHB could not be excluded and nor could coronary vasospasm,
described once before in the setting of acute thyrotoxicosis.1 9
Furthermore, CHB has been documented in acute thyrotoxi-
cosis per se. 20•21 The patient was treated with emergency tem-
porary transvenous right ventricular pacing for 4 hours and went
back into normal conduction following attainment of the euthy-
roid state. It is fascinating to note that the serum potassium
rerurned to normal without any specific therapy apart from
correction of the metabolic acidosis. This patient therefore dif-
fered quite remarkably from the other patients with hyperkal-
aemic CHB. Mobitz type II second-degree atrioventricular block
also ensued for a few days, but there was no recurrence of CHB
with haemodynamic deterioration.
Other clinical settings which must be kept in mind are adreno-
cortical insufficiency and untreated diabetic keto-acido~is.How-
ever, in none ofthe documented cases ofhyperkalaemic~HB did
these play a role. .
Unifascicular and bifascicular block in
relation to CBB
Hyperkalaemia is the most uncommon cause of these conduc-
tion disrurbances, especially CHB. Review of the literarure con-
firms the documentation ofa total of 10 ratients with unifascicu-
lar block,2·9 13 with bifascicular block3. -10.22-24 and 3 with CHB
(excluding our 2 patients).9-11 Of those with unifascicular block,
6 had left, fosterior hemibl~k (LPHB)2.9 an~ the ,remaining
4 LAHB.-· Of the 13 panents with bifasclcular block, 9
had a combination ofcomplete RBBB and LAHB,3.6-10.22-24 2 had
RBBB and LPHB8.9and the remaining 2 had complete LBBB.9
It is of special interest to note that none of the above patients
with unifascicular or bifascicular block (irrespective of what
combination of fascicles was involved) developed CHB. The
great majority also rerurned to a normal conduction pattern after
correction of the hyperkalaemia. The exceptions were the cases
documented by Ohmae and Rabkin,1O Katsikas and Goldsmith24
and Bashour et al. 9 One of the patients reponed by Ohmae and
Rabkin initially presented with hyperkalaemic CHB which
became a RBBB, then replaced by LAHB, which was present
before the hyperkalaemic episode. The patient of Katsikas and
Goldsmith24 presented with hyperkalaemic RBBB and LAHB
which resolved, leaving LAHB. Lastly, Bashour et al. 9 had 2
patients who did not reven to normal conduction patterns; the
first had hyperkalaemic LPHB and RBBB, which responded to
treatment leaving residual LAHB, and the second had hyperka-
laemic LBBB which convened to LAHB.
Of the 3 cases ofhyperkalaemic CHB9-11 the patient of Grena-
dier et al. II revealed Mobitz type II second-degree atrioventricu-
lar block following attainment ofnormal serum potassium levels
(Table I). The patient of Ohmae and Rabkin lo convened to
RBBB and then to LAHB, in which he remained. Bashour et
al. 'S9 patient died during the period of CHB and possible resolu-
tion of conduction defects could not be established.
Our 2 patients are unique in their own right (Table I). Patient
1 had been known to have LAHB and RBBB, i.e. bifascicular
block, prior to the hyperkalaemic event. He then developed
hyperkalaemic CHB and reverted to his original LAHB and
RBBB after normalization of the serum potassium value. He
probably had underlying 'degenerative' conduction disease pre-
cipitated into CHB (trifascicular block) by the hyperkalaemia.
Patient 2 had normal conduction initially but developed LBBB
which progressed to CHB with hyperkalaemia. However, correc-
tion of the hyperkalaemia re-established normal conduction. It
will be recalled that the only other documented cases ofhyperka-
laemic LBBB9 did not degenerate into CHB; one developed
LAHB and the other revened to normal conduction.
The 12-year-old patient with CHB documented by Bharati et
al. 12 had proven systemic lupus erythematosus, renal failure and
hyperkalaemia. Autopsy revealed that both the sino-atrial and
atrioventricular nodes were completely replaced by granulation
tissue in keeping with the systemic lupus. The authors did not
accept that the cause of CHB was hyperkalaemia, since the block
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Curiosa Paediatrica
circumvallatus
THEODOREJAMES
VII: Penis
Summary
A curious condition about the base of the infantile
penis to which I have given the name penis circum-
vallatus is described and illustrated with some
speculation regarding its probable origin.
S Afr Med J 1983: 63: 420-421.
A curious appearance of the base of the infantile penis to which I
have given the name penis circumvallarus in the traditional
anatomical mode of nomenclature, since it is not pathological, is
described and illustrated. The anomaly is more a matter of
appearance than of functional disability and suggests, if any-
thing, the abortive development in its first or very early phase of
the so-called 'concealed penis'. I have seen one other case, in
which the 'circumvallation' was less noticeable bur still clearly
defmed.
In the 'concealed penis') the glans with the prepuce covering it
seems to peep our from the pubic fat at the base of the penis, the
penis itself being otherwise completely normal in structure and
function; this is demonstrable by the manual withdrawal of the
penis from the fany pubic bed in which it is couched, while the
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bed is compressed posteriorly against the pubis; urination pro-
ceeds normally.
Fig. 1. Anterior aspect of the circumvallation.
